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ABSTRACT 
Background: The small Pacific Island nation like Tonga has faced a 
crisis for decades due to premature loss of lives and disabilities due 
to diabetes. However, there is limited peer-reviewed literatures on 
the rates of diabetes complications and capacity for providing 
quality diabetes care in Tonga. The lack of adequate information in 
local context triggers significant challenges to make informed 
decision, proper planning, and effective implementation to improve 
diabetes care. 
Aim: This study aims to determine the prevalence of diabetes 
complications and associated risk factors among people with 
diabetes, and the capacity for managing diabetes as an initial step 
towards strengthening diabetes care at the primary health care 
setting in Tonga. 
Methods: This cross-sectional study was conducted on a sample of 
207 people with diabetes from the primary health care centre in 
Tonga. People with diabetes were screened by qualified health 
professional using a standardised protocol, and the capacity of 
diabetes care was assessed by a standardised assessment form.  
Results: Of the 207 people with diabetes aged between 20 and 80 
years screened for diabetes related complications, 135 (74%) had 
family history of diabetes, 57 (28%) female subjects had history of 
gestational diabetes, and 28 (14%) subjects were current smokers. 
The prevalence of overweight was 51%, obese was 38% and 
hypertension was 44%. The percentage of subjects with high 
cholesterol was 42%. HbA1c was measured and subjects with good, 
poor, and very poor blood glucose control were 15%, 49% and 
36% respectively. The percentage of people with diabetes who had 
retinopathy was 18% and who were at risk of developing diabetic 
foot ulcer was 14%. This study also found that people with diabetes 
did not attend regular follow-up visits at the health care centre and 
the capacity to provide quality diabetes care services is limited.  
Conclusion: This study highlighted the urgent need to improve the 
quality and accessibility of diabetes care to reduce diabetes 
complications. The findings also provided a timely reminder to 
government and development partners to invest additional resources 
to effectively manage diabetes at the primary health care level. 
Tonga will require to strengthen a resilient health system to improve 
screening for early detecting of diabetes complications and enhance 
management services at the primary health care setting.  
Keywords: Diabetes, complications, risk factors, capacity, primary 
health care
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Introduction 
Diabetes is a major health and development issue 
that has reached alarming level with over half a 
billion people are living with diabetes worldwide.1 
The Western Pacific Region has the third highest 
prevalence of diabetes in the world with 
approximately 12% in adult population, and it is 
projected that the prevalence will continue to 
increase to reach 14.4% by 2045.2 Particularly, the 
small island developing nations in the Western 
Pacific Region are among the top ten with the 
highest rates of diabetes in the world with more 
than one third of the adult population are living with 
diabetes in some countries.3 Several population 
based survey also reported the high prevalence of 
diabetes in the Pacific island countries, for example, 
approximately 30-50% of adult population in 
American Samoa, Tokelau, Niue, Kiribati and 
Marshall Islands have diabetes.4-6 This imposes an 
enormous social and economic burden on 
governments and families and impede to achieve 
Sustainable Development Goals (SDG)7 due to the 
substantially high health expenditures for managing 
diabetes and treating its complications.1 

 

There are proven measures to best manage 
diabetes to prevent or delay complications. Regular 
follow-up, effective medications, lifestyle 
management and screening for early detection of 
diabetes complications prevent the development 
and progressing of complications and can lead long 
and healthy lives.8-10 In addition. , there has been 
emerging evidence that remission of type 2 
diabetes may be possible with effective 
management at early onset of diabetes.11 Despite 
proven effective measures, diabetes and its 
complications remain a major concern given 
approximately 6.7 million died worldwide as a 
result of diabetes complications.1 

 

More importantly, there are mounting evidence on 
the comorbidity of diabetes and emerging 
infectious diseases such as the Corona Virus 
Diseases 2019 (COVID-19).12-13 The COVID-19 
pandemic has further proven that health care 
systems in most countries are fragile particularly 
when they face crisis due to emerging diseases and 
resulted in disruption of essential health care 
services to the people with diabetes.14 Recent high 
level meeting declarations, including the Small 
Island Developing States (SIDS) Ministerial Level 
Meeting in 2023,15 highlighted the importance of 
the decentralisation of health services and urging 
countries to strengthen diabetes care at the primary 
health care setting. However, the capacity and 
capability to transform global and regional 
commitments to national actions have been a 
challenge particularly in the low-resourced and 

geographically isolated island nations such as 
Tonga16 where the prevalence of diabetes was 
15% among adult population aged 20-79 years 
which is much higher than the global average 
10.5%.1  
 

While many countries from different parts of the 
world have examined the prevalence of diabetes 
complications, there is limited literatures published 
for the small island countries in the Pacific region.17 
A few island countries including Nauru, the Solomon 
Islands and Vanuatu reported that up to 69% 
among people with diabetes had retinopathy and 
71% had microalbuminuria.18 Despite anecdotal 
reports on the high prevalence of diabetes 
complications in Tonga, there is limited recent peer-
reviewed literatures on the rates of diabetes 
complications and capacity for providing quality 
diabetes care particularly in the remote settings. 
The lack of adequate information in local context 
triggers significant challenges to make informed 
decision, proper planning, and effective 
implementation to improve diabetes care. 
Consequently, this study aimed to determine the 
prevalence of diabetes complications and 
associated risk factors among people with type 2 
diabetes, and the capacity for managing diabetes 
as an initial step towards strengthening diabetes 
care at the primary health care setting in Tonga. 
 

Methods 
This cross-sectional study was conducted in 2022 on 
a convenience sample of 207 of people with known 
type 2 diabetes from the Kolonga community health 
centre which is located in the eastern site of the main 
Island of Tongatapu and providing health services 
to eight villages with a total population of 
approximately 3800.19  

People with diabetes attending the health centre 
were screened by qualified medical doctors and 
nurses using a standardised assessment form and 
protocol. Demographic data such as age; gender; 
family history of diabetes; history of gestational 
diabetes, smoking, ischemic health diseases and 
cerebrovascular accident; and existing treatment 
for diabetes were assessed.  
 

Physical assessment such as height and weight were 
measured for calculation of BMI, and resting blood 
pressure was measured using the digital blood 
pressure monitor. Overweight was defined as a 
BMI≥25, obese as a BMI≥30, and hypertension as 
a systolic blood pressure ≥140mmHg and/or 
diastolic blood pressure ≥90 mmHg or taking anti-
hypertensive medications.  
 

Biochemical assessment such as HbA1c was 
measured using a MultiCare HbA1c Testing Kit and 
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total cholesterol was measured using LDX analyser. 
Good glycaemic control was defined as a HbA1c≤ 
7%, poor glycaemic control as a HbA1c between 
7.1% and 9.9%, and very poor glycaemic control 
as a HbA1c≥10%. High total cholesterol was 
defined as a total cholesterol >5mmol/L.  
 
Diabetes complications such as retinopathy and foot 
ulcers were assessed using the retinal screening test 
and the diabetes foot assessment protocol 
respectively and diagnosed by the qualified 
medical doctors and nurses. Total number of follow-
up appointments made, and actual visits made by 
the people with diabetes within a four-months 
period (June to September 2022) were assessed 
using registration records.  
The medical doctor in-charge of the community 
health centre was interviewed using a structured 
questionnaire to assess the capacity and resources 
for managing diabetes. Data such as the number 
and type of health professionals; and the 
availability of diabetes management guidelines 
and referral system, professional development 
training program for health professionals, 
equipment to assess routine physical and 
biochemical profiles and essential diabetes 
medications were collected.  
  
The data were compiled and analysed using 
Microsoft Office Excel 2016 version. Where 
relevant, data were reported as numbers and 

percentages. This study was approved by the 
Research Ethics Committee of Tonga.  
 

Results 
Of the 207 people with diabetes aged between 20 
and 80 years screened for diabetes related 
complications, 144 (68%) were female, 114 (55%) 
were aged between 50 and 69 years (mean age 
59 years), 135 (74%) had family history of 
diabetes and 57 (28%) female subjects had history 
of gestational diabetes. Twenty-eight (14%) 
subjects were current smokers, 2 (1%) had history 
of ischemic health disease and 5 (2%) had history 
of cerebrovascular accident. The prevalence of 
overweight was 51%, obese was 38% and 
hypertension was 44%. The percentage of subjects 
with high cholesterol was 42% (Fig. 1). 
 
The percentage of people with diabetes treated 
with insulin was 15% and the remainder were 
treated with oral anti-diabetic agents with lifestyle 
management or lifestyle managing only. HbA1c 
was measured and subjects with good, poor and 
very poor blood glucose control were 15%, 49% 
and 36% respectively (Fig. 2). Diabetes 
complications were assessed and the percentage of 
people with diabetes who had retinopathy was 
18% and who were at risk of developing diabetic 
foot ulcer was 14%.  

 
Fig. 1 – Profile of people with diabetes 
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Fig. 2 – Blood glucose control 

 
 
With regards to the number of follow up visits, of 
the 610 follow-up appointments made at the health 
centres within the four-months period, however, only 
422 visits (69%) were made by the people with 
diabetes. 
 
There were a nurse and one health officer who 
provide routine care for people with diabetes at 
the health centre. There were digital based 
diabetes registry and referral protocol, visiting 
specialist physician however no multidisciplinary 
diabetes care team. Professional development 
program for staff was not consistent. There was 
limited availability of equipment and consumables 
to assess biochemical measures such as HbA1c, 
microalbuminuria and blood lipids. Supplies of oral 
diabetes medications, insulin and lipid lowering 
medications and laboratory testing reagents were 
insufficient. The availability of resources for 
diabetes education and awareness was limited.  
 

Discussion  
This study showed a high prevalence of diabetes 
complications and their associated risk factors 
among people with type 2 diabetes, and limited 
resources to effectively manage diabetes at the 
primary health care centre in Tonga. This 
highlighted the need to improve the capacity of 
diabetes care to enhance early detection of 
diabetes complications and strengthen diabetes 
care to improve quality of life.  
 
The prevalence of retinopathy among people with 
diabetes found in this study was 18% which is within 
the rage of the prevalence of diabetic retinopathy 
found in Asian countries (10-43%)20 and European 
country (6.5-25.2 % in Ireland),21 slightly higher 
than the study found in low- and middle- income 
countries (6-15%),22 and lower than the 
neighbouring Pacific Island countries (Nauru 69%, 
Solomon Islands 40% and Vanuatu 42%).18 

Likewise, the percentage of people who were at 
risk of developing diabetic foot ulcer (neuropathy) 
found in this study was 14% which is within the rage 
of the rates identified in the low- and middle-
income countries (10-25%)22 and in Ireland (3.2–
32.0%),21 and slightly lower than the prevalence 
found in Nauru, Solomon Islands and Vanuatu (19-
30%).18 However, given that there were high 
prevalence of poor glycaemic control (49%) and 
very poor glycaemic control (36%) among people 
with diabetes found in this study population, if left 
unscreened for diabetes complications and left 
untreated the existing complications, the condition 
of retinopathy and neuropathy will get worse and 
lead to blindness and amputation. This will further 
challenge on national productivity due to disability 
and will increase social and economic burden to the 
government and family.  
 
Evidence has shown that complications of diabetes 
can be prevented and delayed through effective 
and sustained interventions,8-10 and there are 
several recommendations to improve diabetes care. 
For example, treatment for diabetes should be 
timely, focused on people centred integrated and 
self-management approach for better health 
outcomes,23-24 and implementing a locally relevant 
and sustainable model of diabetes care focusing on 
capacity building in the small island states 
demonstrated improvement in diabetes services, 
metabolic and glycaemic control.25 However, our 
study found a high prevalence of poor glycaemic 
control, high blood pressure and overweight and 
obese among people with diabetes, and irregular 
follow-up visits. This was most likely due to the lack 
of knowledge and awareness on diabetes 
complications, and disruption of diabetes 
management services resulting from COVID-19 
pandemic and natural disasters affecting Tonga in 
recent years. This demonstrates the need to 
strengthen actions to improve system of diabetes 
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care including self-health care and follow-up visits 
in the communities of Tonga.  
 
Literatures have clearly demonstrated that diabetes 
care outcomes are better in primary care settings 
that use a patient-centred approach,26 however this 
study reported suboptimal capacity to manage 
diabetes at the primary health care level which 
compromise the delivery of timely and quality 
diabetes care in Tonga. While secondary and 
tertiary care are important, it is also critical to 
reorient health system to focus more on primary 
health care as the foundation of universal health 
access and coverage. Increase government 
financing on building capacity and sustainable 
model to scale up diabetes care at the primary 
health care settings is urgently needed. The 
evidence is clear that the investment in primary 
health care improves equity, and health outcomes, 
and lower overall national health care expenditure.  
Recognising the high prevalence of diabetes 
complications and associated risk factors found in 
this study, Tonga has initiated to scale up actions to 
improve diabetes primary health care services in 
the Kolonga community health centre and other 
remote settings. These include building up capacity 
of health centres to improve quality, accessibility, 
and effectiveness of diabetes care. These efforts 
have centred on increasing the resources, skills, 
awareness, capabilities, support, and referral 
systems to enable the health workforce, health 
centres and communities to detect and 
appropriately manage diabetes in a timely manner 
that prevents and delays the onset of diabetes 
complications. The system of diabetes care has been 
based on recommended standard of care taking 
into consideration of local context and engagement 
of the local and national health authority and 
community leaders thereby contributing to long term 
sustainability.  
 
Furthermore, at the national level, Tonga has taken 
active steps to ensure that non-communicable 
diseases particularly diabetes is prioritised in the 
national sustainable development agenda to 
increase investment in primary health care capacity. 
The Tonga national non-communicable diseases 
strategy27 focuses on a systems-based approach 
and addresses not only the clinical management 
services but also the underlying social, cultural, 
political, behavioural and environment factors 
influencing diabetes. This approach will safeguard 
in improving resources for early detection and 
management of diabetes, enacting policies that 
prevent type 2 diabetes, and addressing diabetes 

in a whole of government and whole of society 
approach in Tonga.  
 
Despite our study providing baseline information as 
an initial step to improve diabetes care, there are 
some limitations. For example, cardiovascular 
complications, renal complications, and other blood 
lipids were not screened given that resources were 
limited, and appropriate diagnostic investigations 
were not available at the health centre. Diagnostic 
equipment, method and criteria used for this study 
may be differed from studies conducted in other 
countries to make a comparison. Nonetheless, this 
study fills knowledge gap about diabetes 
complications and capacity at the in the low-
resourced island setting as a starting point to scale 
up actions on prevention and control of diabetes 
and associated complications.  
  

Conclusion  
To conclude, this study highlighted the urgent need 
to improve the quality and accessibility of diabetes 
care and strengthen preventive efforts to reduce 
diabetes complications. The findings also provided 
a timely reminder to government and development 
partners to invest additional resources to effectively 
manage diabetes at the primary health care level. 
This study not only adds information to the pool of 
knowledge about diabetes complications in the 
small island states, and it also draws attention on 
the need for future research related to diabetes 
particularly in the remote low resource setting. No 
doubt, Tonga will require to strengthen a resilient 
health system to improve screening for early 
detecting of diabetes complications and enhance 
management services. This will reduce premature 
mortality and disability from diabetes and to 
contribute to achieving the SDG. Only with a 
collective action and shared responsibility from 
health sectors, non-health sectors and communities, 
Tonga will ensure and make the biggest difference 
to improve population wellbeing moving forward.  
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